
7. <^.V)JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 06318535 A 

(43) Date of publication of application: 15.11.94 



(51) Int. CI 



H01G 9/02 
H01G 13/00 



(21) Application number: 03072311 

(22) Date of filing: 11.03.91 



(71) Applicant: 

(72) Inventor: 



J C C ENG KK CKD CORP 
KOMATA KATSUMORI 



(54) METHOD AND APPARATUS FOR VACUUM 
ELECTROLYTE INPREGNATION FOR 
ELECTROLYTIC CAPACITOR ELEMENT 

(57) Abstract: 

PURPOSE: To keep clean an electrolytic capacitor 
automatic assembling machine and moreover improve 
solderability by supplying the vacuum debubbled 
electrolyte to a vacuum impregnation tank under the same 
vacuum degree in order to improve impregnation 
efficiency of the electrolyte and to perfectly prevent 
adhesion of electrolyte on lead wires and adhesive tapes 
through suppression of the boiling phenomenon of 
vacuum debubbled electrolyte and mixture of bubbles. 

CONSTITUTION: The electrolyte is vacuum debubbled to 
eliminate air content within a reservoir tank 3 under 
the vacuum condition. Thereafter, the reservoir tank 3 
is moved upward to supply the electrolyte to a vacuum 
impregnation tank 2 under the same vacuum degree from 
the reservoir tank 3 utilizing the difference of height 
in view of impregnating an electrolytic capacitor 
element 8 with the electrolyte. 
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(54) METHOD AND APPARATUS FOR VACUUM ELECTROLYTE INPREGNATION FOR ELECTROLYTIC 
CAPACITOR ELEMENT 

(57) Abstract : 

PURPOSE: To keep clean an electrolytic capacitor automatic assembling machine and 
moreover improve solderability by supplying the vacuum debubbled electrolyte to a 
vacuum impregnation tank under the same vacuum degree in order to improve 
impregnation efficiency of the electrolyte and to perfectly prevent adhesion of 
electrolyte on lead wires and adhesive tapes through suppression of the boiling 
phenomenon of vacuum debubbled electrolyte and mixture of bubbles . 

CONSTITUTION: The electrolyte is vacuum debubbled to eliminate air content within 
a reservoir tank 3 under the vacuum condition. Thereafter, the reservoir tank 3 
is moved upward to supply the electrolyte to a vacuum impregnation tank 2 under 
the same vacuum degree from the reservoir tank 3 utilizing the difference of 
height in view of impregnating an electrolytic capacitor element 8 with the 
electrolyte . 
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CLAIMS 



[Claim (s) ] 

[Claim 1] Free passage connection of the reservoir whose migration in the vertical 
direction was enabled while storing the vacuum impregnation tub which carries out 
impregnation of the electrolytic solution to an electrolytic capacitor component 
in a vacuum, and said electrolytic solution is made with the delivery pipe of 
said electrolytic solution. After also making into a vacuum said vacuum 
impregnation tub which held the electrolytic capacitor component at the same time 
it carries out vacuum degassing of the air in said electrolytic solution in this 
reservoir by making said reservoir into a vacuum. Said reservoir is moved upward. 
By the fall of the vertical direction of this reservoir and said vacuum 
impregnation tubThe electrolytic-solution vacuum impregnation approach of the 
electrolytic capacitor component characterized by carrying out impregnation of 
said electrolytic solution to said electrolytic capacitor component where it 
supplied this said electrolytic solution by which vacuum degassing was carried 
out from said reservoir to said vacuum impregnation tub and degassing of the air 
in said electrolytic solution is carried out. 

[Claim 2] The vacuum impregnation tub to which an electrolytic capacitor component 
is held and impregnation of the electrolytic solution is carried out in a vacuum. 
The reservoir which carries out vacuum degassing of the air in said electrolytic 
solution, supplies said electrolytic solution to said vacuum impregnation tub, 
and collects said electrolytic solutions from said vacuum impregnation tub by 
making an internal pressure into a vacuum again while storing said electrolytic 
solution. The concrete supply system which is made to move either this reservoir 
and said vacuum impregnation tub in the vertical direction, supplies said 
electrolytic solution to said vacuum impregnation tub by the fall of said 
reservoir and said vacuum impregnation tub, and collects said electrolytic 
solutions from said vacuum impregnation tub again. Electrolytic -solution vacuum 
impregnation equipment of the electrolytic capacitor component characterized by 
having the vacuum devices which make a vacuum the pressure in said vacuum 
impregnation tub and said reservoir according to predetermined timing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrolytic-solution 
vacuum impregnation approach and equipment of an electrolytic capacitor 
component. By moving a reservoir up, supplying the electrolytic solution to the 
vacuum impregnation tub of the same degree of vacuum from this reservoir by fall, 
and carrying out impregnation of the electrolytic solution to an electrolytic 
capacitor component, after carrying out vacuum degassing of the air in the 
electrolytic solution in the reservoir made especially into the vacuumit is 
related with the electrolytic-solution vacuum impregnation approach and equipment 
of an electrolytic capacitor component which suppress ebullition of the 
electrolytic solution supplied to a vacuum impregnation tub, and it is made for 
the electrolytic solution not to adhere to the lead wire of an electrolytic 
capacitor component, and enabled it to control generating of air bubbles. 

[0002] 

[Description of the Prior Art] Conventionally , practical use is presented with the 
approach and equipment which the electrolytic solution is supplied [ equipment ] 
and carry out impregnation of this to the interior of the body of this component. 
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after carrying out alignment pinching of the lead wire of two or more 
electrolytic capacitor components with a clamp fixture, conveying an electrolytic 
capacitor component in a vacuum impregnation tub, making the inside of this 
vacuum impregnation tub into a vacua and eliminating the air inside the body of 
an electrolytic capacitor component. 

[0003] However , since according to this conventional approach and equipment the 
electrolytic solution supplied to a vacuum impregnation tub is opened in 
atmospheric air and air is included inside this liquid. When this electrolytic 
solution is supplied to the vacuum impregnation tub made into the vacuum, the air 
included inside this liquid serves as fine air bubbles, and diffuses, and the 
part trespasses upon the interior of an electrolytic capacitor component with the 
electrolytic solution, and forms a pinhole-like non- impregnation part. There was 
a fault of degrading the electrical characteristics of the electrolytic capacitor 
using this component. 

[0004] Moreover , since the air in the electrolytic solution became a bubble 
quickly and diffused in the vacuum impregnation tub, there was a fault which this 
electrolytic solution will be in an ebullition condition, and flies and bounds on 
each part, for example, adheres to lead wire, and causes poor soldering in a 
soldering activity at an after process. Moreover, this had also become the cause 
of reducing the operating ratio of an automatic assembly machine. 

[0005] Furthermore, since degassing of the electrolytic solution is performed 
within a vacuum impregnation tub, while taking comparatively long time amount to 
raise even to the degree of vacuum which needs the pressure in a vacuum 
impregnation tub and the working efficiency of an impregnation activity falling, 
even the core of a large- si zed electrolytic capacitor component had the fault 
that impregnation of the electrolytic solution could not be carried out enough. 

[0006] Moreover , such a phenomenon was remarkable in the electrolytic solution 
with the high viscosity used for the electrolytic capacitor of high 
pressure-proofing, and in order to carry out impregnation of the electrolytic 
solution with high viscosity, it had the fault that large- sized equipment had to 
be used. Moreover, since it had the diaphragm- type pump in order to return the 
electrolytic solution of the remainder in a vacuum impregnation tub to a 
reservoir after vacuum impregnation is completed, while equipment became 
large-sized, there was a fault from which a manufacturing cost becomes expensive. 

[0007] 

[Problem (s) to be Solved by the Invention] The place which it is made in order 
that this invention may remove the fault of the above-mentioned conventional 
technique, and is made into the objectAfter carrying out vacuum degassing of the 
air in the electrolytic solution in the reservoir made into the vacuum, while 
controlling bubbling of the electrolytic solution, and mixing of air bubbles and 
raising the impregnation effectiveness of the electrolytic solution by supplying 
this electrolytic solution to a vacuum impregnation tub by fall It is preventing 
thoroughly the electrolytic solution adhering to lead wire, adhesive tape, etc., 
and enabling the repeat activity of adhesive tape by this, and raising the 
soldering engine performance in a soldering activity at an after process, and 
holding an electrolytic capacitor automatic assembly machine in the pure 
condition further. 

[0008] Moreover , other objects are making even the core of a large-sized 
electrolytic capacitor component carry out impregnation of the electrolytic 
solution with high viscosity enough using comparatively small equipment, and 
enabling it to manufacture the electrolytic capacitor component of high 
pressure-proofing by the above-mentioned configuration. Furthermore, other 
objects are raising the impregnating ability ability of the electrolytic solution 
itself by making impregnation perform for an electrolytic capacitor component 
within the vacuum impregnation tub adjusted to the degree of vacuum high enough. 
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[0009] 

[Means for Solving the Problem] In short, this invention approach (claim 1) malces 
free passage connection of the reservoir whose migration in the vertical 
direction was enabled while storing the vacuum impregnation tub which carries out 
impregnation of the electrolytic solution to an electrolytic capacitor component 
in a vacuum, and said electrolytic solution with the delivery pipe of said 
electrolytic solution. After also making into a vacuum said vacuum impregnation 
tub which held the electrolytic capacitor component at the same time it carries 
out vacuum degassing of the air in said electrolytic solution in this reservoir 
by making said reservoir into a vacuum. Said reservoir is moved upward. By the 
fall of the vertical direction of this reservoir and said vacuum impregnation 
tubit is characterized by carrying out impregnation of said electrolytic solution 
to said electrolytic capacitor component, where it supplied this said 
electrolytic solution by which vacuum degassing was carried out from said 
reservoir to said vacuum impregnation tub and degassing of the air in said 
electrolytic solution is carried out. Moreover, the vacuum impregnation tub to 
which this invention equipment (claim 2) holds an electrolytic capacitor 
component, and impregnation of the electrolytic solution is carried out in a 
vacuum. The reservoir which carries out vacuum degassing of the air in said 
electrolytic solution, supplies said electrolytic solution to said vacuum 
impregnation tub, and collects said electrolytic solutions from said vacuum 
impregnation tub by making an internal pressure into a vacuum again while storing 
said electrolytic solution. The concrete supply system which is made to move 
either this reservoir and said vacuum impregnation tub in the vertical direction, 
supplies said electrolytic solution to said vacuum impregnation tub by the fall 
of said reservoir and said vacuum impregnation tub, and collects said 
electrolytic solutions from said vacuum impregnation tub again. It is 
characterized by having the vacuum devices which make a vacuum the pressure in 
said vacuum impregnation tub and said reservoir according to predetermined 
timing . 
[0010] 

[Example] This invention is explained based on the example shown in a drawing 
below. The electrolytic-solution vacuum impregnation equipment 1 of the 
electrolytic capacitor component concerning this invention is equipped with the 
vacuum impregnation tub 2, a reservoir 3, a concrete supply system 4, and vacuum 
devices 5 with reference to drawing 6 from drawing 1 . The vacuum impregnation tub 
2 **** two or more electrolytic capacitor components 8 which lead-wire 8a of the 
electrolytic capacitor component 8 is pinched with the clamp fixture 6, and are 
conveyed, and is made into a vacuum. The electrolytic solution 9 is supplied into 
it, as impregnation of this electrolytic solution is carried out to the 
electrolytic capacitor component 8, it is manufactured with ingredients, such as 
an aluminum alloy casting of high quality, and it consists of cube type-like the 
impregnation tub bodies 10 and the sealing lids 11. When the impregnation tub 
body 10 is equipped with the O ring which is not illustrated and it is equipped 
with the sealing lid 11, confidentiality with the sealing lid 11 is held and the 
interior is maintained at whenever [ high vacuum ] . 

[0011] Liquid room 10a is arranged in the impregnation tub body 10, the 
electrolytic solution 9 is poured in into liquid room 10a, and impregnation is 
carried out to the electrolytic capacitor component 8. Moreover, in liquid room 
10a, the pinching member 12 which pinches component section 8b of the 
electrolytic capacitor component 8 is arranged, and it holds so that the 
electrolytic capacitor component 8 by which impregnation is carried out may not 
move. Moreover, the sealing lid 11 is equipped with lid-open close equipment 13, 
the sealing lid 11 is opened and closed with a driving gear 17 on it, and the 
electrolytic capacitor component 8 can be carried in and taken out now to the 
inside of the impregnation tub body 10 on it. 

[0012] A reservoir 3 is for carrying out vacuum degassing of this electrolytic 
solution, and supplying the vacuum impregnation tub 2, while storing the 
electrolytic solution 9. For example, resin with the capacity of about 500 cc. 
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such as glass and polypropylene, It is the well -closed container manufactured 
with metals, such as aluminum or stainless steel, and internal 3a and liquid room 
10a of the vacuum impregnation tub 2 can supply or collect now the electrolytic 
solutions 9 of each other which free passage connection was made and were stored 
with the delivery pipe 14 in each pars basilaris ossis occipitalis 3b and 10b. 

[0013] Moreover, the liquid level sensor 15 which detects the oil-level height of 
the stored electrolytic solution 9 is arranged in internal 3a. Free passage 
connection of the two free passage holes 3c and 3d formed in 

pars-basilaris-ossis-occipitalis 3b is respectively made with a reserve tank 19 
with hose 16 and 18. If the pipe 20 which carries out opening above the 
electrolytic solution 9 stored by the reservoir 3 is connected to 3d of supply 
side free passage holes of the electrolytic solution 9 and the oil-level height 
of the electrolytic solution 9 becomes lower than predetermined heightThe 
electrolytic solution 9 with which the electrolytic solution 9 was stored by the 
reservoir 3 through the hose 18 and the pipe 20 from the reserve tank 19 is 
supplied in the direction of arrow-head A from the upper part. 

[0014] Moreover , the degree of vacuum sensor 23 is arranged in up 3e through the 
hose 21 and the filter 22, and the degree of vacuum of interior of reservoir 3 3a 
is detected. Up 3e is equipped with the cross-joint patch hand 24. Furthermore, 
this cross-joint patch hand 24Free passage connection is made with the air 
installation bulb 29 for returning to an atmospheric pressure by making the 
interior made into the sealing lid 11 and the vacuum open for free passage with 
atmospheric air with hose 25 and 26. Furthermore, free passage connection is made 
with the vacuum chamber 32 for deliquoring which prevents that separate the 
electrolytic solution 9 contained in air through two vacuum bulbs 3 0 and 31 with 
a hose 28, and vacuum devices 5 are polluted with this electrolytic solution. It 
branches in the middle of two vacuum bulbs 3 0 and 31 further, and free passage 
connection of the hose 2 8 is made with vacuum devices 5 with the hose 33. 

[0015] A concrete supply system 4 is for moving a reservoir 3 in the vertical 
direction, and consists of a hydrostatic pressure cylinder 34 and sliding guide 
block 35. The hydrostatic pressure cylinder 34 moves a reservoir 3 in the 
vertical direction (an arrow head B or the direction of C) by supplying a 
pressure flow object to the hydrostatic pressure cylinder 34 from the source of 
the well-known fluid which is been an air cylinder, for example, and cylinder 34a 
is fixed to a pedestal 36, and piston rod 34b is fixed to 

pars-basilaris-ossis-occipitalis 3b of a reservoir 3, and is not illustrated, and 
operating piston rod 34b in an arrow head B or the direction of C. 
[0016] The sliding guide block 35 is for showing a reservoir 3 and making it move 
in the vertical direction (an arrow head B or the direction of C) , and it is 
slid, showing a reservoir 3, when the guide rod 38 fixed to the reservoir 3 is 
guided by the linear bearing 3 9 fixed to the pedestal 3 6 and moves in the 
vertical direction (an arrow head B or the direction of C) . The upper part 
stopper 40 and the lower part stopper 41 **** in a guide rod 38, it is being 
fixed to it by 42 and 43 possible [ accommodation ] , and the vertical movement 
magnitude of a reservoir 3 can be adjusted now. 

[0017] Vacuum devices 5 are well-known vacuum pumps, and it connects with a hose 
33 through an air filter 44, and they make a vacuum the vacuum impregnation tub 2 
and a reservoir 3 to predetermined timing. 

[0018] And this invention approach makes free passage connection of the reservoir 
3 whose migration in the vertical direction was enabled while storing the vacuum 
impregnation tub 2 and the electrolytic solution 9 which carry out impregnation 
of the electrolytic solution 9 to the electrolytic capacitor component 8 in a 
vacuum with the delivery pipe 14 of the electrolytic solution 9. After also 
making into a vacuum the vacuum impregnation tub 2 which held the electrolytic 
capacitor component 8 at the same time it carries out vacuum degassing of the air 
in the electrolytic solution 9 in this reservoir by making a reservoir 3 into a 
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vacuum, It is the approach of carrying out impregnation of the electrolytic 
solution 9 to the electrolytic capacitor component 8 where it supplied the 
electrolytic solution 9 in which was made moving upward in a reservoir 3 and this 
vacuum degassing was carried out by the fall of the vertical direction of this 
reservoir and the vacuum impregnation tub 2 from the reservoir 3 to the vacuum 
impregnation tub 2 and degassing of the air in the electrolytic solution 9 is 
carried out . 

[0019] This invention is constituted as mentioned above and explains the operation 
below. When the vacuum bulb 30 is closed and the vacuum impregnation tub 2 and a 
reservoir 3 are in the condition of atmospheric pressure with reference to 
drawing 1 and drawing 2, a driving gear 17 is operated and the sealing lid 11 is 
opened with lid-open close equipment 13. And it is conveyed to the upper part of 
the vacuum impregnation tub 2 by the transport device which the clamp fixture 6 
which carried out alignment pinching of two or more electrolytic capacitor 
components 8 does not illustrate. After being carried in in the impregnation tub 
body 10 which the sealing lid 11 opened and pinching component section 8b of this 
(the direction of arrow-head D) electrolytic capacitor component by the pinching 
member 12, it leaves this electrolytic capacitor component in the impregnation 
tub body 10, and only the clamp fixture 6 evacuates (the direction of arrow-head 
E) . After operating a driving gear 17 again, shutting the sealing lid 11 and 
intercepting the vacuum impregnation tub 2 from the open air, the vacuum bulb 3 0 
operates an aperture and vacuum devices 5, air in the vacuum impregnation tub 2 
and a reservoir 3 is attracted with vacuum devices 5 (the direction of arrow-head 
I) , it considers as a vacua, and degassing of the air in the electrolytic 
solution 9 is attracted and carried out. 

[0020] Subsequently, for the pressure in the vacuum impregnation tub 2 which also 
refers to drawing 5 and drawing 6, and is open for free passage with a reservoir 
3 and this with attraction of vacuum devices 5, if it is detected by the degree 
of vacuum sensor 23 that became small gradually and the degree of vacuum amounted 
to about 2 0 torrs, it will answer this detecting signal, and the vacuum bulbs 3 0 
are closing **. A pressure flow object is supplied from the source of a fluid 
which is not illustrated in the hydrostatic pressure cylinder 34 here, piston rod 
34b is operated in the direction of arrow-head B, a reservoir 3 is moved upward 

(the direction of arrow-head B) , and a reservoir 3 is located more nearly up than 
the vacuum impregnation tub 2 . 

[0021] Then, the electrolytic solution 9 which was stored in the reservoir 3 and 
by which degassing was carried out flows the inside of a delivery pipe 14 in the 
direction of arrow-head F by the fall of a reservoir 3 and the vacuum 
impregnation tub 2, and is supplied to the vacuum impregnation tub 2, and it is 
pinched by liquid room 10a, and is immersed into this electrolytic solution by 
the electrolytic capacitor component 8 by which the interior was made the vacuum. 
And since predetermined time maintenance is carried out as it is, the 
electrolytic solution 9 permeates even the core of the electrolytic capacitor 
component 8 . 

[0022] Since the electrolytic solution 9 supplied to the vacuum impregnation tub 2 
here is supplied to the vacuum impregnation tub 2 which degassing is carried out 
in the reservoir 3 and was moreover made into the same degree of vacuum as a 

reservoir 3, it is not boiled within the vacuum impregnation tub 2 like the 
conventional saturator, and does not soil lead-wire 8a etc. with the electrolytic 
solution 9 . 

[0023] If predetermined impregnation time amount passes, after opening the air 
installation bulb 29 and malcing the pressure in the vacuum impregnation tub 2 and 
a reservoir 3 into atmospheric pressure, the pressure flow object currently 
supplied to the hydrostatic pressure cylinder 34 is intercepted, piston rod 34b 
is operated in the direction of arrow-head C, and a reservoir 3 is moved downward 

(the direction of arrow-head C) . The inside of a delivery pipe 14 is passed in 
the direction of arrow-head G, and the electrolytic solutions 9 of the remainder 
which the reservoir 3 was caudad located rather than the vacuum impregnation tub 
2, and sank into the electrolytic capacitor component 8 are collected from the 
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vacuum impregnation tub 2 to a reservoir 3 . 

[0024] Here, since the electrolytic capacitor component 8 by which impregnation 
was carried out is returned to an atmospheric pressure in the condition of having 
been immersed in the electrolytic solution 9, it cannot happen at all that air 
bubbles enter the interior of the electrolytic capacitor component 8, and ideal 
impregnation can be performed. 

[0025] And in order to take out the electrolytic capacitor component 8 which 
impregnation ended from the vacuum impregnation tub 2, a driving gear 17 is 
operated and the sealing lid 11 is opened with lid-open close equipment 13. 
Moreover, the electrolytic solution 9 consumed by carrying out impregnation to 
the electrolytic capacitor component 8A liquid level sensor 15 detects having 
become lower than height predetermined in a reservoir 3 . Since the electrolytic 
solution 9 is filled up, only the amount which was supplied in the direction of 
arrow-head A, and was always consumed from the upper part of the electrolytic 
solution 9 stored in the reservoir 3 through the hose 18 and the pipe 20 in the 
direction of arrow-head H from the reserve tank 19The electrolytic solution 9 of 
a constant rate is secured in the reservoir 3, and an operator does not need to 
pay attention special to the amount of the electrolytic solution 9 of a reservoir 
3 that what is necessary is just to pour in the electrolytic solution 9 suitably 
to a reserve tank 19. 
[0026] 

[Effect of the Invention] Since this invention supplied this electrolytic solution 
to the vacuum impregnation tub by fall after carrying out vacuum degassing of the 
air in the electrolytic solution in the reservoir made into the vacuum as 
mentioned aboveWhile it is effective in the ability to control bubbling of the 
electrolytic solution, and mixing of air bubbles, and raise the impregnation 
effectiveness of the electrolytic solutionSince it can prevent thoroughly that 
the electrolytic solution adheres to lead wire, adhesive tape, etc. The repeat 
activity of adhesive tape is attained, and the soldering engine performance in 
the soldering activity of an after process is raised, and the outstanding 
effectiveness that an electrolytic capacitor automatic assembly machine can be 
further held in the pure condition is acquired. 

[0027] Moreover , even the core of a large-sized electrolytic capacitor component 
is made to carry out impregnation of the electrolytic solution with high 
viscosity enough using comparatively small equipment, and it is effective in the 
ability to manufacture the electrolytic capacitor component of high 
pressure-proofing. Furthermore, since impregnation can be made to perform for an 
electrolytic capacitor component within the vacuum impregnation tub adjusted to 
the degree of vacuum high enough, it is effective in the ability to raise the 
impregnating ability ability of the electrolytic solution itself. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the electrolytic-solution vacuum 
impregnation equipment of an electrolytic capacitor component. 

[Drawing 2] It is the front view showing the electrolytic-solution vacuum 
impregnation equipment of an electrolytic capacitor component. 

[Drawing 3] It is the top view showing the electrolytic-solution vacuum 
impregnation equipment of an electrolytic capacitor component. 

[Drawing 4] It is the important section front view showing the connection 
condition of a reservoir and each surrounding equipment. 

[Drawing 5] It is the important section enlarged vertical longitudinal sectional 
view showing the condition that the electrolytic solutions are collected from a 
vacuum impregnation tub in a reservoir. 

[Drawing 6] The electrolytic solution is the important section enlarged vertical 
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longitudinal sectional view showing the condition that a vacuum impregnation tub 
is supplied from a reservoir. 
[Description of Notations] 

1 Electrolytic-Solution Vacuum Impregnation Equipment of Electrolytic Capacitor 
Component 

2 Vacuum Impregnation Tub 

3 Reservoir 

4 Concrete Supply System 

5 Vacuum Devices 

8 Electrolytic Capacitor Component 

9 Electrolytic Solution 
14 Delivery Pipe 
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